Introduction
Throughout this paper all rings are associative with identity. Recall from [1] that a ring R is called right principally quasi-Baer (simply, right p.q.-Baer) if the right annihilator of every principal right ideal of R is generated, as a right ideal, by an idempotent of R. A left principally quasi-Baer (simply, left p.q.-Baer) ring is defined similarly. Right p.q.-Baer rings have been initially studied in [1] . For more details on (right) p.q.-Baer rings, see [1] [2] [3] [4] [5] [6] .
Recall from [7] (see also [8] ) that a ring R is called quasi-Baer if the right annihilator of every right ideal is generated, as a right ideal, by an idempotent of R. A ring R is called biregular if for each x R  , RxR eR  for some central idempotent . We note that the class of right p.q.-Baer rings is a generalization of the classes of quasi-Baer rings and biregular rings.
e R 
For a ring R, we use to denote a fixed maximal right ring of quotients of R. According to [9] an idempotent of a ring is called left (resp., right) semicentral if (resp., ) for all
Equivalently, an idempotent e is left (resp., right) semi- to denote the fixed ring of R un-
We begin with the following example.
Preliminary
Example 2.1. There exist a ring R and a finite group G of ring automorphisms of R such that R is right p.q.-Baer 
where m is the Martindale right ring of quotients of R (see [10] for more on
. So if G is X-outer on R, then G can be considered as a group of ring automorph-ismms of and G is X-outer on
For more details for X-outer ring automorphisms of a ring, etc., see [10, p. 396] and [11] .
We say that a ring R has no nonzero n-torsion (n is a positive integer) if with
Lemma 2.3. [12, 13] Let R be a semiprime ring and G a group of ring automorphisms of R. If is semiprime, then is semiprime.
For a ring R, we use to denote the center of R.
Lemma 2.4. For a semiprime ring R, let G be a group of X-outer ring automorphisms of R.
1 the identity of G, and i
for all . So 1 1 , , ···, n for all . Since G is X-outer, it follows that
Note that for all g G  a g , implies
Conversely, is clear.
. Lemma 2.5. [14] Assume that R is a semiprime ring and G is a finite group of X-outer ring automorphisms of 
For a ring R with a group G of ring automorphism of R, we say that a right ideal I of R is G-invariant if
Proposition 2.8. [1] Let R be a semiprime ring. Then the followings are equivalent. 1) R is right p.q.-Baer; 2) Every principal two-sided ideal of R is right essential in a ring direct summand of R;
3) Every finitely generated two-sided ideal of R is right essential in a ring direct summand of R; 4) Every principal two-sided ideal of R that is closed as a right ideal is a direct summand of R; 
be the subring of generated by R and .
Lemma 2.9. [16] Assume that R is a semiprime ring. Then:
1 
Main Results
Theorem 3.1. Let R be a semiprime ring with a finite group G of X-outer ring automorphisms of R. Then: 
We show that 
